1
The n-alkane and sterol composition of living fen plants as a potential Twelve plant species typical of fens were chosen: five bryophyte species and seven vascular 100 plant species (Table 1) 
GC-MS

129
Apolar and polar fractions were analyzed using GC-MS with the gas chromatograph 
Statistical analysis
144
We applied multivariate analysis to study the variation within the biomarker data. To test 145 whether or not the variation was related to the specific plant groups or their component parts,
146
we applied redundancy analysis (RDA) with three plant groups: mosses, above ground and 147 below ground vascular plant parts. We conducted a series of RDA determinations. First, we 148 analyzed the data and tested the significance separately for different variables: n-alkanes, n-149 alkane ratios, n-alcohols and sterols; we then applied RDA for different compound 
Results
161
We found n-alkanes within range of n-C 17 to n-C 35 in the apolar fraction. A few samples 162 contained taraxer-14-ene, taraxast-20-ene, and an unidentified triterpanoid and taraxeroid. In 
176
(Sphagnum fimbriatum) and 9.2 μg g -1 (SE 3.8) (W. exannulata). (Fig. 3) .
187
The n-alkane distributions in the below ground sedge parts were more complex. The short 188 chain n-alkanes (C 19 , C 21 and C 23 ) were more abundant (Fig. 3) than the long chain n-alkanes 189 (C 27 , C 29 and C 31 ). However, for instance, C. nigra had the highest concentration of n-C 27
190
(5.2 μg g -1 ) but the short chain n-alkanes were also present. alkanes were present in small amount (Fig. 3) .
201
In Potentilla palustris, the above ground and below ground parts were dominated by the 
221
The n-C 23 /(n-C 23 + n-C 29 ) and n-C 25 /(n-C 25 + n-C 29 ) ratios distinguished Sphagnum spp. as 
232
According to previous studies the average n-alkane chain length (ACL) should separate of the mosses and below ground plant parts, except E. angustifolium and C. nigra, was < 26.
235
Vascular plant above ground parts recorded ACL values > 26 (Fig. 4) . 
RDA results
278
RDA showed that the variation in each compound type (n-alkanes, n-alkane ratios, n-alcohols 279 and sterols) was related to plant components (Table 2 ).
280
We found that the best result was achieved by combining n-alkanes, n-alkane ratios and overlapped over axis 1. Mosses formed a more compact cluster than vascular plants that was 286 also distributed along axis 2. The second axis reflected the differences between the below and 287 above ground parts; they were separated to the opposite ends of the axis (Fig. 5b.) .
288
We present compounds which explained > 20% of variation detected in plants position in 289 ordination, i.e. 30 compounds (Fig. 5a.) . Compounds such as lupeol, 3-stigmastanol and β-290 sitosterol seemed to be descriptive for vascular plants in general. Vascular plant above 291 ground parts were characterized by n-alkanes in the range n-C 26 to n-C 29 , n-C 23 /n-C 21 and the 292 phytol concentration (Fig.5a.) . The bryophyte cluster seemed to be formed on the basis of 293 ergost-8,24(28)-dien-3β-ol, obtusifoliol, and n-C 25 /n-C 29 (Fig.4b.) . Some compounds, such as separating below ground parts (< 3) from other plants sampled (>3) (Fig. 4) . Based on the 317 P wax ratio, it might be possible to separate vascular plant above ground parts with lower 318 values (< 0.9 ) from below ground parts and Sphagnum spp. (Fig. 4) ; this agrees with Zheng 
345
Non species-specific or group-specific n-alcohol markers were detected, and the dominant Table 2 616
